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[HISSUU 2002.09.19 

[^9°l SSI V S B^tlD\°\ XHkS i^l 

[&192I SSSSll Channel Equalizer of VSB Receiver 

[*Se!] 

[9Si &&sxi ^ms\k\ 

[g£J°J3E] 1-1998-104271-3 
[CHBI211 

[£9] §1^1 

[CH &I213E] 9-1 998-000543-3 

[51?IS§^S§] 2000-046970-1 

[&92I SSfi^ll CHANG, YONG DEOK 

650301-1399024 
442-706 

[^] § Jl£ ^SAI ii? ^S§ S^S^XI^dlll 105^ 705 

[^511 KR 
[ Bt 9 ft] 

[&92I ^?H)I] UXHe^ 

[3 9°l S?5]|] KIM, JAE HYON 

[^^] ^^JAI ii? OH 1*35 ^g2BXI0HUM 175 305 

i^m ca 

[&92I S§S;i] JEONGJIN HEE 

[^ais^Sj^l 781102-2010927 
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[SMI] 
[S^AiWl 



130-825 

AiS^^AI eCH^^ 2 0IS1S 87-70 S 24/3 
KR 

Xll42^°l ^§0II 2I8KM ?l £f ^ h 0l SSI SUCK CH 

Al (OJ ) 

20 S3 29,000 SI 

9 £ 9,000 SI 

0 2 OS! 

0 S 0 SI 

38,000 SI 

1. 22fAi- SWIAi(£93)_1S 
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[-2- SHI 

[-2-^=1 

^ >a^ol VSB ^l7l^ *fl^ ^S]-7l7> 7flAl^Cf. VSB ^7l^ « ^ 

^w.^ 2J- ^^5] liE-jiAEf *fl7l^b ^S-^^El, S.Z\-JL^^ ^ i^S-JI^E 
7} *fl7m 43 7>>L>^ tH^, ^c^H 7]-^ efl^ofl gfl^- 

7}*YQ ^^S. S^B^i cls^f ^«8*Kll ebj]^^ t^-S^ 

^-oflA^ 7 R>€ ^1-4 eflt^^H -tVf^Kr <^]^ ^>#^-, 

Jr^fl- *lH*Rr ^H^-l- 
£ 4 
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VSBt^1715] *fl\| -i- 5}- 7l {Channel Equalizer of V S B Receiver} 

£ 1-S- f^Hfl^ VSB ^17H 3-g-€ « ^ <S <« £A]vSBtr Sl^, 

£ 2^ VSB 4^1 7H ^-g-£ « ^-2j-7l<^ ^ ofl«- HA]tV JE^, 

£ 3^ ^^o] VSB^7l# 7M^^S £ Alt); l-^SL, 

5L 4^r £ ^<4| 4€- ^ *j=#^- ^ 5fcUf *ti^ ^5r7l^ w}^*V *H 

<« 5L*ltr #^5L, 

5^ £ 4^ S^^-Jl-^ I|2]A cliS^^l ^Ml^l 5LAl*V 

ZLSl JL 
Soltf. 

81 : ^-2:-^ 82 : Sfl^-iL^ 

83 : ^-^^ 84 : 

85 : 87 : S^sl^^-S^- 

88 : tl-<t!Eisltil 89 : £l£l-#S£- ^cS-^f- 

110 : 3] = ^E^ 120 : 5*1 2= ^ El 

130 : 140 : S ^3 ^Jr*. 
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150 : 31 160 : 

170 : M^^H^ 

<ie> i^^^r VSBCVestigial Side-Band) ^714 *fl\i -f-5}-7H , ^.rf 

^i^Tfl^, sx^-^jei 31 s|j=^ ^1S7> tH3€ ^!Jl» Slel^ ia 

4^ aJ l ^^an^Eioil ^ ^41 -il^ 

-§-51-1- ^*Rr VSB ^7^ *fl\i ^5l-7Hl 

<17> t^^j-^-g- ^ig-§- s>7l y oH^iL^ ^# y o v ^°ll^ SH^^N (Vestigial 

Sideband : VSB) ¥12: 1H ^ 3.^- ^r4^ 4^ (Coded Orthogonal Frequency 

Division Multiplexing : C0FDM) ^2: ^^l 514. VSB^S ^ *_Hr4 

(Single Carrier)^! MH^i* €^*Rr ^^1^ W ^-1 6 14. C0FDM 

y o v ^£r iH^JL* 4^ 4^ ^ $\^-§> **fl #^Hr y o v ^S ^ 

# 4tr w o v ^°14. #^4^ ^S«o v ^^ 3R\ 4^" -^°1 ^^*>i Si^r D l^ 

44€ u o V * o]ji ) ~L*L Z\ZL ^^Hr ^U" 4^ ^S^^r -fMfJD 1 y o^ 

^^«o V ^°14. 

<18> VSB f^H *1^ 4*11* €3lwl3Hl ^in^ ^-z**- ^ 

*>7l 4?r y o v ^3ll- 871] 2] eflUS ^l^H ^*Hr ATSC-8VSB°14. tb^, 
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<19> £ !^ ^2flo) VSB ^A]7l^l ^21-71^ <^ ofl» £AltV £ 

VSB *ri±7]$\ *fl\g f-sM^ S|eK feed-forward filter)(10), sjJE.nq 

^3 (feed back filter) (30), 7RKf(40), ^ ^eW*l (50)* *l=-Z.%Z. € 

El(10) ^ 3*1 = ^^(30)3. *fl^ ^s)-7l» ^ ^5)-7l (decision feedback 

equalizer : DFE)e}^. tr4. 
< 20 > srjc-^c ^( 10 )^ ^ai^o| zj. Ai^-ofl cfl^fl Ssl-JliS(pre-ghost)^ <3 

^-8: alMt^. 3i]^.Hn^EK30)^ nH^J:^ A tflsfl SL^m-Ji^S 

(post-ghost )£) ^^-i- ^l^*Vrf. 7KHK40)*f 3t]^-i^^. ^UOHH = 3-uL±:E 
7> ^71^ ^4 cafl^Ei (30)^11^ i^^-JliS7> ^7^^ #-§: d^4. 

<21> ^5^01^(50)^ 7>^(40)^1^ 3*fl*l *£.^Q 7]^£LS- 7^7} 7}^ 

7}7bS: ^1J< eflte ^^o]a-1(50)^ efllSbi- ^]JE.^^Ei(30)S. s]J= 

^tf. ojnfl, ^^olA^( 50 )^ «H^1^ 8efl^S *|^Rr 8i«(-7, -5, -3, 

-1, +1, +3, +5, +7) *&M*Hi}. 
<22> 3z)jEL-i^;EL ^E^|(10)^ H 3^ ^ «-(l2) , ^^-(14), ^ 3^(16)1- SHrt*. 

3^^(12)^ «<H^]Jl» ^ofl r^e} All- 2f i=Hl ^mSLsL 

^ ttl^^tr^f. ^^^-(14)^ tJ]3l^^-(12)^ z}- #6fl T^l-sH t^e^]^ A 

4- 3^(16)^ ^-^(UHH 7^ ^-JL^E.7} 7\}7]S) ^tb^f. 
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<23> 3x)cyB^EK30)^ »H 3)^(32), #-8^(34), ^ (36)* ^4. 

(32)fe ^e]-oH(50HH efliM ^slfe ^ ^1- z}- <=H 

^H-^-S ^ #^(34)^ ^31^-^(32)^ z]- ^ofl ^^<H 

A £iS-iiS t ^71^4. ^^-¥-(36)^ i^E-j7^E 7 y 

€ « »H 7RHK40)^r 3qj=-£$| = ^ El (10)^1 3^(16) % A 

H«fl^Ei(30)^ AA 
<24> 51 IS] jfl^ ^a^H^fe 3|^iiB^EK30)^ ^2*oH(50)<*ll <q*fl 

, £3€ efl'S^ 3X);El«MEi(30)«- 7^ 7KPf(40HH H]iEL^-i^£L ^ 

(10) Si #3 #4 E^^C]-. 

<25> ^ef°l^(50)^ «<H^-£°fl tflsfl ^Ej- eflH^M: £3*Rr 

^Sl x}*}^ Axr^. #<H, 31 1 ^7> 8efl^<?l 8VSBS] ^-f efl t ^7> 4eflH<y 

4VSB°11 «1 «fl u o v ^^l^i^ ^ nfl, efl^S A}oio| ^ai ^ H 

<26> o]6j| U[A, *^l^(50)Sl ^l^gSt £3 -2--ff7> £1^ 5q = «fl^El(30)Sl ofl 

e-1 ^s)- M^-ol ^^l^oi ^tf. *e}-°H(50)Sl efl^ ^ iL^Ml x4 

^ «<H^5^ ^JlcH ^-§-Wl7> £1711 zJ-^sH, * fl ^ ^ 31-71 si tgoiHiei^ §-*fl 

olji ^jjfl^ o. s VSB ^71 SI ^ ^£ ^rcel^ ^l^ol olcf. 
<27> n]-BM, ^5KH(50)S] £3 ^.^1 *fl ^ S] ^ #o] 

71 31*11 *fl\i ^-3j-7H <y^£l^ ^Jl^ cfl^V e^eI^i £i^# ^<5Rr TCMCtrellis 
coded modulation)-!- ^-g-^1-71 £. tt 1 }. 
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< 28 > £ 2^r ^Efl^ VSB ^7H1 ^fl^ r}^ ofl» SLa)^ 

£Al^ ^-ol ; ^71^, s]J=-31^:= €3(10), 5X)^^^Ei(30), 7RPjK40), 

^2}°H(50), ^#-^-(60), ^ TCM(trellis coded modulat ion)^-(70)# A^A . 

< 29 > ^c.^eqc 11^(10)^ *o v ^JLS] A £fl*fl ^el-JL^S(pre-ghost)^ ^ 

^T^t}. ^^€3(30)^ HH^jM A ^ 1-^1 « HAE.jlAE 

(p0St-gh0St)^ ^iTi^Cf. 7>^(40)^ ^lEL-i^JEl ^E|(10HH 

7> ^7^ 5ijH.«fl^E| (30)^)^1 £iE-nAE 7 ). ^ ^ si ^-g- o^th ^eH^ 

(50)^ 7KV-!=L(40)c>fl^ ^ efl^ 7}^SLS. 7^7} 7\A 7>^ ^IJ: 

silts, 

<so> ^#-^-(60)^ 7>^(40)^ ^e}ol^(50)^ s>ol^ ^>#*Vcf. 

raPf-(70)^r 7RPf(40)^ « S^Eli iLjrs. ^s^nf. ojofl, TOPM70) 

TClLPf(70HH S^H.*^ E|E]A -^J^ ^ 7l^S ^ IiH-J,AE f ^ 

<31> ZL^An, -^^^(30 HI ^^51^ S^E]^ &£r, TCM^-(70)^ 

-S-JL^*H1 ^ 5x) = «fl ^<go] f^sH ^ ^°J: 3q^«fl^EK30)7> ^°]*\ 

^-eM, 3i]chji^ e ^(3o)^ TC M-^(70)SJfEi iLjr^ ^o] oj ^ ^ afl^l 

*|(50HH efllS^-g- 71^3. A iLiM-JliMl- *fl7l*flo) t}7) nfl^-<Hl, 

1^sH*K50)7> «fl 7>^o] ^cf. 
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<32> 7flCf7>, TCM^-(70)^1 #^ *1<£ Al^V £6\] wj-^Jrofl 7 C V*V ^fls^ sfl 

^ ^-f , TCAPf(70)7} « ^7}^- *Ki5}£ ?=-S\- ^-g- 7lcfl^- ^ & 

<33> ^-71^ S-afl^-g- *M*>7) £ ^^r, lil ^7^» fl Sfl M^S 

^-Jlvg ol-g-^ nfl, E^e)^ JiLJr ^.^-ofl A]J:^ #S3 *1<£ Aj^V ;£6f| 

2^E 7 f #*flzsHr ^ Mollis ^ ^-g- T $1 

^ VSB ^7131 ^ ^-sl-71 ^ o]i- ol^-^- ^ 2=.%. w 0 >^^ ^l^^c^l ^ 

<34> #7l<2}. ^ ^.^^ a. ^bfl Of 51-, f^Jl^H^ zj- A] 1-^1 Sel-JliS» 

71^ 3tlS.-3LflH.3iBl , y <H^3LS^-Bl 2} Al^.o^ iiE-jiAEf ^171^ ^JE.^ 
Bl, SEl-JliM £ i^E_ ZI ^E 7 > ^7^ ^1-* 7>AV^ ^^ofl^ 7>^> 

£ ^-M- ellt^l 43- sfl^Rr ell€^^- s|:el x\ 

s^Rr efl^^^^-, ^-^H 4J#* ^€ S^sli els 

^•i- ^r*3*>3L S^eli ^1^^^ ^1:^: Sl^tifl^E^l ji|c«b^ H^el^^-^Jf , ^ 
3€ ^B^S^ltJiel^oll n)-e} 7 >^ ^31; ^ iM^^MH efl^^ 

^ ^r#*m ^>#^- ) ^ ofle-i^H-oHA^ a>^^ <4e}- M^sl^ 

i ^*3*}5L^r E^el^^-S^fl- ^1H^ ^H^fl- 3L^>^ VSB ^7l^ 
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<35> H>^*|*MHir. TflcH^, SLx}&«\] tfl-g-^ ^l^cfl b}7} <Qn& 

o}^, E.^B\£i^SL^-7} M^^^ ^ JS^* ^*^fJ£^- ^Al^-g- ^^*Vcf. 
<36> 4^^]^, s^^elfe, enM^S-^El ^1^^ ^aJsJ^ eflt^ 

<37> H^^^^«.ofl ^ 12 o] ji, ^ efl 

t^Jfofl -M^^ 8^t(-7, -5, -3, -1, +1, +3, +5, +7)°ltf. 

^ liE-jLAEy^ ^]7^ Al-g^ 7RV^f^ ^Tjl, 7R>^ 2flM ^-51 

sfl^Vfe elite ^S}JZ elUM i^E_j7^E ;*l]7i#7fls. s| j= wJjsl-^ ^t\}, 7} 
Aj^g- ^^S. Jl^e)^ ^*S^>Ji S^eli 41 



^cf. St!:, ^^#3HHtt, efll^ol ^Ai^Tg efl^shg- 7l^S A s. 
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iM-jliH7> H]7]S\51, e^^)^ x^ia^sl -yi-o] z}- ^-1:^3. ^^5]^ ^S^Jel 4] 

< 40 > £ «v^°fl 4^, <i&|^#-^H tfl-g-^ Al^icfl 7} >g 

^€ 51^ ^^^-i" ^*3*K£^- E^s^-ajr 

^H^j5-i§L*|, *fl^ ^5}-^ Aji^ ^ 014. SEtt, ^vo. y l7> oj^^ o] 

A o Vo l 3^ -^^H S^Hli ^ =^5} Al^ 2] = ^^Ei7> 

^E-^-i: ^lt^, 31 M^-^ efl-g^ i^-ofl 4^ A^o] 

<4i> o]^ ( T^-g. ^.g- A^^^-cf. 

<42> ^ «Vt^ A^ofl OVA^ VSB ^}7l<2] ^tiV^O] ^Aj^- 7i^>7ll ^^W. 5L 3 

^ H*^^ VSB^^l7)l- 7fl ^3 SL3. 
<43> E a1^ w>sf ^-ol ; VSB ^71^, 4^-^(81), sfl^a.^(82), #^3(83), « 

¥sHf(84), ^^-¥-(85), VSB^-Jl^-(86), S^el^5l^-(87) , ^-^E^^ 
(de-inter leaver) (88), ^ (reed-so lomon) ^-^(89)1- 5^^. 

(82)^r -^2:^-(8lHH ^^l^^l rJl^ll, ^Izl^e ^7l a]-^ 

43^ Efol^j ^ ^-^Itf. 3-^(83)^ ^£Jf(8lHH f^s} yj-^Ajjrofl tflSfl 
NTSC ^ *1JL«- ^I7itrr4. 

<45> «^5Hf (84)^r ^^fl 1 ^ IM^Jl^ ^ ^ #^tr ^^2fl^ ^tf 

^4. 3^^(85)^ ^H^Sfl^ol tiAj-s] hV^aI^o^ ^a o v^_ 4^*1-4. e ^El^^- 
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^(87)^ (85HH 2fl^-ol «<H^1:5L<*]1 tflSfl j=^i 

^-^5^(88)^ ^i2^=l iH^l^l tfl*fl ^Aj^oflA^ ^f$Q 

^lE^e)«Jofl Cfl-g-^ ^^E^^o 1 * ^IW. ^-Jl^(89)^t ^#<^H ^ 

<46> ^. ^Al^jofl 4-^, E^^i^-^W-(87)^ ^(depthHl « St^i 

(87)^ 3H1 tfl*fl ^ 14^} ^ *fl)£ 

^^(84)^1 ^JEL^x}. ^^^-^(84)^ M^&l^^^- (87)^1 ^1 ^ ^ 

<47> £ 4tt ^*3<*fl 4^ ^sl- ^ « w>#*}tt ^] 

<48> £A]^ W><4 ^o] ( ^^-71^, ^^-^^E-KllO), S. till ^Ei( 120), ^ 

^(130), J=^^^^-^(140), 31^^(150), «-( 160) , ^ M^^^H^- 

(170)1- ^^-cf. 

<49> 3i] =-3.^) = ^ Ei(i 10) a o v ^^l^^ A tflSfl Sel-jl^S(pre-ghost)^ 

(post-ghost)^ o^H, sqjEL-^c^mo) ^ ^jel^e! (120)^1 

Z| ZL^E^- ^T^^ £ 1^ ^JE.-5L^ = ^EK10) ^ 2) S. 

a -^€Bi(30)^ ^2:^ 
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<5o> ^*l( 130 )^ 3£| =-i4q = ^Bl (llOHH se^-Ji^S7> *\}7]Q &(M)4 ^ 

= (120)^1^ IiE-HiS7| 2j|7^ 3KL)-§- SlBl^i^ 

(UO)fe ^^-(130)^^ &(Y)^r 1^3*3 -& ^r^*>4. 

<5i> yj-^ofl ttj-^- E|2]ifii«(i40)^ ^(Y)°ll tfl*|| M^B^ ^li^^i: 

«fl, ^(depthH tfl*fl MfSBli ^ia^i ^r*3*V<*l ^3 

^ #3*Hr ?H &(Y)* ^ #3 3. J=^s]^ ol 

oil 1451-, 3=^^4:^(140)^ <g^^ &(Y)°fl tfl«fl ^ m^t^ 
n>t^ nfl«] ZL c]3^ 3q = «|^^(120)<fl sl^^t!:^-. , ^3= (120)^ 

e ^-a- J: Jf( 140)^1 ^ S^eli tqs^€ &-§: 71^3. ^1-^1 tfl^V 5L 

<52> e11t^^^-(150)^ ^Jf(130)4H ^€ 3KY)^r ^€ 7l§°.3 7R> 

7>7>^r 4! 3: efl^s. ^^^Vcf. 6]o| nfs}, efl^^^-^-(150)fe ^€ efltSKD^ ^ 
^^eK120) 91 ^£^#^(160)^1 afl^tW. -g- ^*HH 4^ ^^^-¥-(150)^ ^ 
2]-* ^*fl efl^-B- 87 fl ^ efl^S. 8efl^(-7, -5, -3, -1, +1, 

+3, +5, +7H4. 

<53> ofl&|^#Jf (160)^ -i^m ^^^s^l ^ ^-¥-(130)31 t^SKY)*]- efl 

t^^^-(150)^ #^^(D).^r efl^^^^-(150)^ #^&(DWI t^fc 

(130)3 #^^(Y)51 ^r#W. <^ 160)^ ^SKE)^ $]EL-£. 

^ = €^(110), 2)c^^b](120), ^ S^e|i^ll<H-¥-( 170W ©lnfl, ^=-3. 

^ = ^(110) ^ 3il = wW^El(i20)^ <Hl&|^#-¥-(160)S-^^ ^€ ^ai^tCE)* 7)^S. 
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<54> M €3 ^1^(170)^ ^^#^(160)^ <*fl3&(E)-§: ?1^3 Mt^i 

^-^f(140)3| 3^e]i t\3.^ ^ ^S*^, M^B] 

^ c]s^ ^*K£4=- E^^JrJf (140)3] ^l<Ht4. 

e^^H^^O)^ ^^^#^-(160)^1^ ^#^1 °fl5lSKE)<Hl tfl-§-*}^ aIJl tfl #^g- 
til(SNR)7> <y>4|# =1^, ^^-(130)31 MSKYHl Mfe}^ r]=i 

J=^e]^-«-^-^( 140)1- afHtb^. 

<55> o]ofl rcfe]-, ^£L«fl3g E ^(i20)fe 31 13 ^^(150)3-^ sqiEL^s^ 3l*i&-8: 

7^3 liS-lilt *1U*Kt €^1" ^^*>^-7>, 3 ^^1^(170) 3] ^Hofl 

^ E^e)i^-^(140)^^i ^^(130)^ #^^(Y)^1 tfltb 3tsl^ t^s^o] ^ 
€ 3^^^(140)3^ ^ 7^3 A X^3-JL 

<56> n^-eH, o]1e^a]-^«-( 160)^1^ -t>#^ ofla1^:(E)<Hl ^-§-^r 4JJLtfl ^^- y l^> ^ 
^ 0 1^°1 3^ 3te|i ^is^ ^*8*>£.-lj- 3^5^^-^(140)1 *1H^- 

3*1, « ^s)-^ ^^-ir *r 5^. SE*. ^ «l7> <y?fl& o^o] s] 

^ 3^^^(140)7}- clS^si ^ 71^3 *\B.*A^](12Q)7\ 

^h^^- ^^3*1, eflt^^^-(150)2l i^-ofl n}--g- ^-s}- ^s>\ <I 

<5?> £ 5 ^ £ 4 o] e 5 fl^^^-^«-(i4o)^ t\3.*%&2\ #5}^ ^1*1 

5L^o}t}. £A}^ ^o}, j= ^^^(140)^ 3^5} ^H-^ 170)3] ^Hofl n} 

ej. ^ «-(i30)2] f^SKY)* 71^3 °H, 3^s}^ 

31^(140)^ 3^e]^ c]S^ol &-§- ^ IS 3] ^.«J]^E1( 120)^1 *fl^t}. 
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^UHH*!, e ^^^4^(140)^1 ^£ ^ ^flfe 12-ai:clcf. ojofl rq-eH, d0 
S^^i ri)3^^ xl<^ol o°lZL, dl^ ^^^^1 #^ 12 

o]cl. ^^V, d2^-8: S^Sl^ #^ 7l<3°l 24(12>2)olJ7 ; d3^^r St^i ^ 

3^o| #3 *1<2°1 36(12 >§)olcj-. dll^^r S^sli #^ 132(12H1) 

<58> ojofl nfe}, s]^tifl^EKl20)^ eflt^^^-dSO)^^ ell^SKD)^: 7l^5L ^ 

-i-o) i^E-ji^E^- ^71^ ^Ei^-i: ^M^7>, e^e] ^4^^(140)^1^ S^5l 
i c]ia^£i zj- ^9] 41^- ^s. <y^sl^, S^eI^ cis^^^r 7l^S ^ 

1-^1 cflfb iiS-JliMl- ^^Hr ^Ei^l- ^^*Vcf. 
<59> J£ 6£r Clia^^l ^ #^ ^IJlSl Al^tfl ^-^-Wll- M-El-^ 

a^icf. °i-§-^ f^^ii^ «-si-€ D*im°i4. 

<60> JE^Sl W}<4 ^o], e|b]a #^ *1<£°1 0(d0)^ nfl, ^ ^17> 

7K> f M § ^ ^t}. Hl-eH, E^^JrJ* ( 140 )o^o| E efl^^ Cl^^^o^ ^ 
^ o. d0 H_ E -| 3z]cbB^E1(120)S ?H WV^^. °H 1X 1-^-, D^fl^^l 

7j-tb J1^E 7 ]- i^-Hjol o. nfl^li Cl^^^l #54 ^<gol 0(d0)^ 

<61> £ 7-^ ^^^1 *ti\S "f^ aIxt *H a ^2}- 711- ol^-*V *fl 
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<62> n^, ^ =-i^^.^Ei(ll0)^r y o v ^31^ A %*k<$ ^ H&l-Jl^^(pre-ghost ) 

o] cgt^ ^l)7l(M)^:tKS110). szl = «ME-Kl20)^ ^^l^ 4 i^e- 
(p 0st -g host )^ ^7l(L)tb^-(S120). 
< 63 > ^^-(130)^ ^ = -^ = €^(110)^^ SE]-JL>iH7> ^7^^ SKMM 

= nfl^EKl20)^l^ liS-iAE;} &(L)* ^(Y)t!:4(S130). 

^4^(140)^ tM^(130HH ^€ &(Y)-i- ^ B^B^ *r^8* 

cf(S140). 

<64> efl^^^^-(150)^ ^^-(130)^1^ ^€ ^t(Y)-i- 7>*J- 

7^0. ^j. ^&v)-(si50) . olofl n}^, 31^4^(150)^7 4^ efl^^(D) 

^ 5q^tifl^EKi20) ^ ^b^*^ (160H1 ^l^-tb^. ^l&l-tFfr-'f (i60)^r °fl^ 7 S 

Al^JLEl^ofl 4^ ^^-(130)^1 #^3KY):4 eflt^^^-(150)^ #^2Jt(D)# 
til^H, 31*S4^^-(150)^ #^^(D)<H1 cfltb ^^-(130)^ #^^(Y)S1 iL*l-& ^, 
oflsi(E)S ^*t!:4(S160). ^^#-^(160)^ oflH-iSKE)^: ^ J= ^El 

(110), 3q = tiJl^EKl20), ^ E^^^^o] «-(i70)ofl ^1^*1^. °H, ^JEi-^JB^El 
(110) ^ 5X] = ^^Ei(120)^ ^&)^>#^-( 160)5.^ Ei oflsi&(E)^r 7)3,S. 

<65> E^^^^c^«.(170)^ oil E^#^-( 160HH *fl^ ^SKE)* 7]2±3, e 

^^i4s^-(140)^) S^sl^ ^51^* fltb 4^^, ^€ ^l^H 

m^ej^ ^^*V£4 s ^ el ^Jl^C uo)^ ^* ^Httmsrw). S 

=lEl^^H^-(170)^ oil ei^>#^-( 160 HH °H^^(E)^1 cfl-§-*>^ Aljr cfl 
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^«1(SNR)7> -M*<m o}^*) ^^-(130)^ t^SKYHl ^fl H^e}^ 

<66> o)6\] a}-^, 5q = ^^Ei(120)^ ^l*g^^^-(150)S^-E-l ^JE^S^ zflt^M: 

7l^S. lil-jjAEf ^JIsHr ^E-]e^ ^S}tf7h E^e]>i^<>|-^( 170)^1 ^cv|o1] 
u]-e} e ^3^JLJ?-(140HH ^^-(130)^1 #^^(Y)ofl tfl*V ^S^o] ^ 

<67> M. ^chi tcj-s^, ofle^A>^«.oilA^ a1#5} ofle^^ cfl-g-^ AlJicfl #^wl7> ^ 

« ^sf^ ^ s;m. 

a>^-^*]r ^aHH o>q^ > ^^o^ 

^*fl 7}H^o]]A-} ^Al^- 7 >^1 7>ef^ ^ 

^ &>ll ^t}. 
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[3^* 1] 

#7l w o ^Ajl S w^ yj. i^E-j7^E 4 7fl7le>^ ^JEL^E) ; 

#7l ^-#Jf°lH ^% 31^1 4^- *fl^Rr 

3., #7l t-m&^r #7l s^^eH s)^^^ ellt^Y; 

^£ ^al^Al^jie)^ 4^ a o > 71 ^H.oflA^ 7R>£ #7l ^1:4 #7l efl^ 
#7l a>#^ iL*}M #7l M^bI^Jl-^ -g^Ai^ ^ 

i2^-§- #7l ^H*}^ ^H«-;l- ^ 

*}tt VSB ^7l2l ^ ^-S\-7). 
2] 

*n i-%hi 5a<H*i, 

#71 ^1H«^ ( 
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-8-71 SL*}&*\} tfl-g-*Kr Ai^tfl til7> 'MS A oM 

e|s]a t]i^,g- ^*3^>£^ ^-71 ^aM^-i. ^*Rr li^r ^ 
VSB ^71^ *fl^ ^71. 
[3^* 3] 

tfl^r ^-71 lil-jiAEf ^17]^ Jf-^S. «fe VSB ^71^ ^71. 

4] 

#71 ^ 12o]31, ^-71 12^1:^1 ^-g- <5Rr VSB ^ 

[^T 1 * 5] 

xi 4* 0 hi sa°H, 

>8-7l ellt^^Ml ^€ ^71 efl^-g: 8efl^(-7, -5, -3, -1, +1, +3, +5, +7)^1 
3# ^ VSB ^71 2] « ^7). 

[^n 1 * 6] 

1hfr4l:6L3.JM ^-£*Rr 
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#7l «o v ^!:M ^# sfi^-g; 4^*Rr *H#^HPf ; 

#7l 3# sfl^l IH^-M cfl«fl c]iB 

#7l *m ^€ ^Jii « 3 313 3 ^*Rr ^33*1; ^ 
#7l tqoiE^wj^ nH^M cfl^v ej^-^s.^ t]^^r ^*Rr ^^s.^ 
J^;* i^Rr 3* ^K 1 -^ ^ VSB ^71. 

7i 

#71 ^Jf^r, 

#7] w 0 v ^Sl- 7}^cfl^ SLS. t£^Kr ^-S^-; 

a 0 V 7 ] sfl^o] SLQQ n^x\^o]) cflsfl NTSC ^H^5L-I- ^WRr 5£^> 
^ 3# ^°-3, Z}^ VSB *Hd7l. 
8] 

^ 7%H1 5^1, 
#71 ^^S^Mr, 

#7l ^^Jr^E] Z| Al-g-o} i^E-ZL^Ml- ^71^ 2l.E.«]j^Ei ; 
#71 =E.E}-JL^E ^ a o > 7 ] ^>,i=-JLiE7|. *j|7^ 7>#^^ th^^; 
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#71 ^jmh 7>#^ >ai-ir ^*<m ^ zm&<L3. 

#7l efl^^M- #7l ^^«fl^Eiofl nj^yfl^ efl^^Jf ; 
#7l 7 >^ #7l ^£ ^flS. 4]!"^ 

A £^& <H1 e] 73 Ai^jie) ^ofl nj-e*- #7l ^S^H 7}#^ #7l #7l eflt^ 

#71 ^lei##^^lAi iL^a^ 4e> #71 llal^i^ -S-^l^-i- ^ 

^ ^ #7l ^^Al^ofl^ # 7 1 ^J=L6j|^ 7>#^ #71 ^#^1 cfltb St 5^ t\ 

sl^-S ^z>\sm #71 e^^^s^ *iH*Kr ^H^-;» i#*Kr 3* ^-^s 

^ VSB ^7l . 
9] 

#71 ^H^Hr, 

#71 J2.«<i tfl-§-*K=- <0^rfl #-g- Hl7> o^J-ol^, #7l S^^^ 

^-Jl-^-7}- HL^i Cj^f ^^-.E.^ #7l ^^1^^- ^^)o S ^ 

VSB ^r^l7l . 

10] 

9^H1 &<H*1, 

# 7 ] 
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#7l Sflt^^S-^-Ei *fl^ #7l efl^t^o] #7] ^*&&-%r 7}^S. A 

tfl*V ^-71 IiS- 2i E| ^T^JI, #7l E^^JrJjL^JfEi Sefl^^ cj 2 
^€ #7l >air°l ^ ^Ir^S #7l ^=7^5} ^71 #-|;# 7lM Zj 

tfltt #7l liS- 2 AE t ^^Hr 3* ^HJilS ^ VSB ^71. 
111 

*ll 10*8-41 &<>H, 

#71 ^ 1201JL, #71 12#1-«?1 ^3 *Rr VSB 4 s 

-4171. 

12] 

*f| ll^Hl 9X^, 

#7l Sflt^-M #71 ^l*a^r 85Ht(-7, -5, -3, -1, +1, +3, +5, +7)91 

3J-ir ^ VSB ^7l. 

13] 

#71 l}f A JSS^El A #-&3 i^S-JLiSl- *H7i*Hr ^741; 

#71 SSl-JliE ^ ^-71 i^E-Ji^E 7 } ^7]^ 7>#^ <a-7fl; 

7}#€ sflt^l 4^ ^fl^Rr eim^S. #71 efllSSbS- 

#71 liE.jjAE ^ 7-1^ 31 3. ^jEL^Hr #31; 

7>#€ #71 ^1;^- ^l"^ — ^.S^ — C^"* ^^*>J1 #71 H 

t^S^^ #1"^- #7l i^M-jL^E ^T^TflS. ^H^Kr #7jl; 
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#7H;# i^Rr 3-§- ^H^S ^ VSB ^71^1 *fl^ ^5l-7l» oj-g.^- ^ ^ « 0 v 

14] 

all 131M 

^ VSB ^7l^ ^S|-7l» ol-g-^1 ^ wj-ttj. 

15] 

all W^Hl 

7} aflTlslJL, ^-71 H^eli tq=i^sl 4>7l ^l-ol /Jtls A o V 7l t)3.^& 

VSB ^l7l£] *Rg ^21-711- ol^-tt *m H o^. 
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16] 

*D 15^1 &°1>M, 

A o v 7l fl£ 12^lJl, #7l ^ T=HH*r 12^^^ 3# ^8-2-3. ^ VSB ^ 

^171^] *fl^ ^^-7l» o]-g-^ *fl^ ^-3}- « 0 >^. 

17] 

^"71 eflt^^HH J&^g. ^7} 8?-m(-7, -5, -3, -1, +1, +3, +5, 

+7)<y 3# ^SLS. VSB *m -fS)-7llr ol^-*V « ^ 
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